Thalidomide can promote erythropoiesis by induction of STAT5 and repression of external pathway of apoptosis resulting in increased expression of GATA-1 transcription factor.
Thalidomide was shown to stimulate erythropoiesis and increase hemoglobin level in multiple myeloma patients, but way of such activity remains unclear. The aim of the study was to investigate the mechanisms of thalidomide stimulating effect on erythroid differentiation. Hematopoietic stem cells were isolated from bone marrow aspirates taken from myeloma patients and cultured with or without thalidomide. Then the generation of erythroid cells and the expression of STAT5, GATA-1, GATA-2, selected caspases and Bcl-2 family proteins in erythroid cells were assessed using flow cytometry and real-time PCR. The generation of erythroblasts was higher in thalidomide than in control cultures (63.9% vs. 55.8%, p < 0.001). The expression of caspase 3 (cytometry 947.3 vs. 1021.0, p = 0.025; PCR 12.9 vs. 16.3, p = 0.025) and caspase 8 (cytometry 1050.8 vs. 1168.5, p = 0.033; PCR 16.2 vs. 17.8, p = 0.004) was significantly lower in thalidomide than in control cultures. The expression of STAT5 (cytometry 331.5 vs. 276.1, p = 0.015; PCR 24.3 vs. 21.1, p = 0.003) and GATA-1 (cytometry 259.7 vs. 232.0, p = 0.027; PCR 18.9 vs. 16.5, p = 0.003) was higher in thalidomide than in control cultures. Our results suggest that thalidomide enhances expression of STAT5 in response of erythroid cells to erythropoietin and as a result of caspase 3 suppression. Moreover it may exert inhibitory effect on an external pathway of caspases activation with consequent decreased degradation of GATA-1 transcription factor by downstream caspases.